Impact of insulin-like growth factor-I on migration, proliferation and Akt-ERK signaling in early and late-passages of vascular smooth muscle cells.
Migration and proliferation of vascular smooth muscle cells (VSMCs) are important events in the progression of atherosclerosis. Insulin-like growth factor I (IGF-1) possesses both antiapoptotic and mitogenic/motogenic effects in VSMCs although the influence of life cycle on IGF-1-induced effects is unclear. This study was designed to evaluate the effect of IGF-1 on migration, proliferation, and signaling mechanisms in VSMCs from early (3-5) to late (20-22) passages. Migration, proliferation, and cell survival were measured using monolayer wounding, 3[H]-thymidine incorporation and MTT assay, respectively. Akt and ERK, which are critical to proliferation, differentiation and migration, were examined using Western blot analysis. DCF-DA fluorescence was used to quantify Reactive Oxygen Species (ROS) production. Late-passage VSMCs exhibited significantly higher basal cell proliferation and enhanced sensitivity to IGF-1-stimulated migration compared to cells from early-passages. Phosphorylated Akt and ERK levels were significantly higher in late-passage cells compared to early-passage, which was further enhanced by IGF-1 treatment. Late-passage cells exhibited higher levels of ROS production compared to early-passage, cells. IGF-1 did not significantly alter ROS levels in either passage. Expression of the cell cycle regulator p53, p21, and p16 was not affected by repeated passaging of cells. These results indicated that repeated passaging of VSMCs exhibits a phenotype which has higher proliferative capacity. Activation of trophic signaling molecules such as ERK1/2 and Akt and generation of ROS may represent the mechanisms by which repeated passages of VSMCs acquire a motogenic and mitogenic phenotype.